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Design and implementation of high precision atmospheric

refractive index measuring instrument

Shi Shuie, Gao Yang, Xu Shuaishuai

(College of Electronic and Electrical Engineering; Academician Workstation of Henan Electromagnetic Wave Engineering,

Henan Normal University, Xinxiang 453007, China)

Abstract: Due to the spherical layered characteristics of the earth’s atmosphere, atmospheric duct propagation occurs
during the transmission of radar radio waves. The main reason for this phenomenon is the change in the vertical gradient of the
atmospheric refractive index. Therefore, obtaining an accurate atmospheric refractive index is one of the prerequisites for jud-
ging the existence of atmospheric ducts and using atmospheric ducts to complete beyond-the-horizon propagation. The high-pre-
cision atmospheric refractive index measuring instrument uses phase-locking technology as the basic technical means and re-
sonator perturbation as the basic principle. To use the relationship between the dielectric constant of the gas passing into the
high Q resonator cavity and the resonant frequency of the resonator cavity to measure the frequency change and then invert the
atmospheric refractive index. The measurement results show that the measurement error of the high-precision atmospheric re-
fractive index measuring instrument for the atmospheric refractive index is small, and it responses quickly, with high stability

and good continuity, which can effectively judge the existence of atmospheric ducts.

Keywords: high precision; atmospheric duct; high Q resonant cavity; perturbation
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